Aim of the study. Evaluation of long term results, the identification of the causes of the treatment failure and prognostic factors in women with early invasive breast cancer after breast conserving treatment. Material and methods. 1425 women with an early invasive breast cancer after breast conserving treatment underwent postoperative radiotherapy in the Department of Radiotherapy of The Maria Skłodowska-Curie Memorial Cancer Center in Warsaw. Duration of the symptoms before diagnosis ranged from 0 (the tumor was found incidentally by mammography or ultrasound scan) to 84 months. In 1204 patients the size of the tumor did not exceed 2 cm. Most frequent localization was in external quadrants. 3 to 24 weeks after surgery all patients underwent breast irradiation with Co-60 or photons X 4-6 MeV in the dose of 42.5-50 Gy and next, 1405 of them received additionally 10-20 Gy to the site of the removed tumor, mostly with electrons of 9-15 MeV. In 489 the treatment was combined with chemotherapy and in 592 patients with hormone therapy. Results. The tolerance of the treatment was good. In 1357 (95%) women the cosmetic effect of the treatment was evaluated as very good and good. 15-years overall survival (OS) rate was 85% and disease free survival (DFS) rate was 79%. 15-years local recurrence rate risk was 6.9% and distant metastases occurred in 12.7%. Unfavourable prognostic factors were: size of the tumor being more than 2 cm (T2), metastatic axillary lymph nodes (N 1-2), ductal type carcinoma and beginning of the treatment before the year 2006. Conclusions. Breast conserving treatment is a safe and well tolerated method providing a high percentage of overall and disease free survival as well as good and very good cosmetic effects. Failure of the breast conserving treatment is relatively rare and is mostly due to the generalisation of the disease. The prognosis in this group of patients depended on: the size of the primary tumor, presence of metastatic axillary lymph nodes, a ductal type of the cancer and timing of the beginning of treatment.
Introduction
It is now generally accepted that breast conserving surgery with subsequent irradiation (breast conserving treatment, BCT) is a standard procedure in women with early breast cancer. Many randomized controlled trials and meta-analyses published in 1990s and after 2000 showed that the results of BCT, when the patients were properly qualified, are identical with the results of the treatment of the patients who underwent mastectomy [1] [2] [3] [4] [5] [6] . In all these trials a conventional method of irradiation of the whole breast in the daily dose of 1.8-2.0 Gy for five consecutive weekdays up to a total dose of 45-50.4 Gy was applied. Most patients, after whole breast irradiation, received an additional boost irradiation of the site of the removed tumor; which is a widely accepted approach in patients with a high risk of local recurrence (young age and a narrow margin of surgical excision). So far -optimal dose, the way of fractionation and the timing of additional irradiation of the site of the removed tumor are not unequivocally established. Updated results of the EORTC 22881 trial with a median follow up of 10.8 years proved a significant reduction of local recurrence in patients who received additional irradiation of the site of the resected tumor with the dose of 16 Gy in 8 fractions compared to the group which was not irradiated (6.2% vs. 10.2% , p < 0.0001) [7] . Similar results were published by Romestaing et al. who applied additional irradiation of postoperative site in the dose of 10 Gy in 5 fractions resulting in a reduction of local recurrence rate during 5 years follow up (3.6% vs. 4.5%, p = 0.044). However they observed increased number of post radiation complications such as teleangiectasiae of the 1 st and 2 nd degree (12.4% vs. 5.9%) [8] . Breast conserving treatment was started in our department in 1985. Our initial experience presenting early results of the treatment and causes of failure of breast conserving procedure were published in 2000 and 2005 [9, 10] . The aim of the present study is the evaluation of the the long term results of the treatment including causes of failure and risk factors based upon our own 25 years of experience.
Material and methods
Between 1985 and 2009, 1425 women with invasive early breast cancer after breast conserving surgery were treated in the Department of Radiotherapy on the Maria Skłodowska-Curie Memorial Cancer Center in Warsaw. The mean age of the analysed group was 53.3 years; range: 23-82 years. Duration of symptoms varied between 0 (the tumor was found incidentally in mammography or ultrasound scan) and 84 months. In 1204 cases the size of the tumor was 2 cm or less. Cancer was localized predominantly in external quadrants -972 patients (68.2%). Characteristics of the analyzed group is displayed in Table I .
All 1425 women underwent breast conserving surgery -in 1325 it was tumorectomy, in 100 -quadrantectomy. In 3 patients the primary tumor was not found -the removed lesions were diagnosed as metastatic lymph nodes. Lymphadenectomy or sentinel node biopsy was performed in 1415 patients. 10 patients had no surgical procedure on their axillary lymph nodes due to being over 75 years old or because of the size of the primary tumor was less than 0.5 cm (T1a). Predominant microscopic finding was ductal carcinoma (771 patients). Lobular carcinoma was found in 196 patients. Metastatic axillary lymph nodes were found in 304 patients (21.3%). 3 to 24 weeks after surgery all patients underwent radiotherapy of the whole breast. Initially we used the technique of two tangential 2D fields with use of Co-60 or photons X 4-6 MeV in the daily dose of 2 Gy up to the total dose of 50 Gy in 25 
Statistical methods
Efficacy of the treatment was evaluated by overall survival (OS) from surgery until death -irrespective of the cause and by disease free survival (DFS) -from surgery till relapse: locoregional, distant metastasis or cancer unrelated death. The Kaplan-Meier method was used for evaluation of survival [11] . Cox proportional hazard models were used to evaluate the influence of selected factors on the risk of death and risk of failure [12] . Following variables were included in the model : localization of the tumor (right or the left side), age of the patient, year of treatment, size of tumor, presence or absence of metastatic lymph nodes, histological type of the tumor, histological malignancy G, duration of symptoms and hormonal status. Definition of included variables is displayed in Table I . Final models have been obtained by a backward selection procedure for inclusion and exclusion conditions: p = 0.05 and p = 0.1 respectively. Proportional hazards assumption was verified by graphical method. As a measure of local efficacy the cumulative incidence function (CIF) for the loco-regional recurrences has been applied. For the CIF estimation, competing risks methodology was used with local recurrence as the event and distant metastasis or cancer unrelated death as the competing risks [13] . The 0.05 value was adopted as the general statistical significance level. To evaluate the cosmetic effect we used 10-point and 4-point scale developed and introduced in 1979 by Harris [14] .
Results
In 85 (6%) of patients we had to suspend the treatment for more than 7 days because of an irradiation reaction of the 2 nd degree according to RTOG or leucopenia, especially in cases with combined chemotherapy. In 1357 (95%) patients cosmetic effect was estimated as very good or good. Fifteen-years overall survival (OS) was 85% and disease free survival (DFS) was 79% (Table III) . OS and DFS curves for the whole group are shown in Fig. 1 and Fig. 2 . Cumulated incidence function is displayed in Fig. 3 . Estimated values of respective functions with 95% confidence interval for 5, 10 and 15 years follow-up are displayed in Table III . Fifteen-years risk of loco-regional recurrence was 6.9%, of distant metastasis -12.7% and of death unrelated to cancer -1.9%. Parameters of Cox models are displayed in Table IV . Statistically significant influence on the death risk was stated for the year of beginning the therapy, size of the tumor -T and lymph nodes status -N. The death risk for women who started the treatment in 2006 or later constitutes 31% of the 
Discussion
The present approach to breast conserving treatment in women with early invasive breast cancer should achieve following goals: -to give a maximal chance for a curative result, -to minimalize the risk of local recurrence and distant metastases, -to achieve a good cosmetic effect, -to obtain optimal data about type, malignancy and staging of the tumor in order to choose proper adjuvant treatment. Breast conserving surgery with subsequent radiotherapy meets all these requirements.
It is now generally accepted that breast conserving treatment can be recommended for more than 50% of women with early invasive breast cancer. Analysis of randomized studies comparing breast conserving therapy with mastectomy proved that both approaches are equal with respect to overall survival, however local recurrence occurs more frequently in women after breast conserving treatment -it appears in 10-20% of patients within 10 years after completion of their therapy [15] . The risk of local recurrence is highest during the first 5 years and ranges from 5 to 10% [16] . The highest percentage of recurrences -23.3% within 25 years was stated in the NCI trial published in 2012 [17] . There are the following risk factors of local recurrence: the extent of the surgical excision (it is an important factor when evaluating the margins in a pathological examination), the presence of extensive intraductal component (EIC) adjacent to the primary tumor, emboli in the blood and lymphatic vessels surrounding the tumor, the mode and area of the irradiation, the necessity of introducing systemic therapy and the young age of the patients. The most important prognostic factor from a surgical point of view is the extent of excised normal tissue surrounding the primary lesion. If either the quadrantectomy or tumorectomy with a margin of healthy tissue of 1.5-2 cm are performed, the risk of local recurrence does not exceed 2% within the first 5 years [18, 19] . Veronesi and Fisher compared and published results of a 20-year follow--up of patients with early invasive breast cancer after breast conserving treatment and mastectomy. Results from both authors were in fact the same and the risk of local recurrence was 8.8% and 14.3% respectively [3, 4] . In Arriagada's trial, local recurrence was observed in 9% of the patients within a 15 year follow-up [1] . However, if the margin of healthy tissue is narrow or not present at all, the risk of local recurrence is 10-20%. Diagnosis of local recurrence can be difficult as the neoplasmatic infiltration is often masked by fibrous post--radiation lesions. High doses applied during radiotherapy reduces the risk of local recurrence but simultaneously makes early diagnosis more difficult and can cause fatal delays resulting in unresectability of the reoccurrent tumor. In 1/3 of the patients local recurrence is diagnosed by mammography, in a 1/3 by clinical examination and in a 1/3 by both clinical examination and mammography. Local recurrence is usually localized in the same place or near the primary tumor. If it is localized in a different quadrant of the breast than the primary tumor, it should not be classified as recurrence but rather as another primary cancer [20] . Veronesi et al. found local recurrence in 119 cases out of 2233 women with early invasive breast cancer. In 50% it was localized at the site of the removed primary tumor or adjacent to it; in the other 50% it was localized in a different quadrant of the breast [21] . Fowble and Kurtz published different data -they found local recurrence mainly at the site of the removed primary tumor -in 65% and 79% respectively [20, 22] .
In our material the risk of recurrence was 6.9% and in most cases it was localized at the site of the removed primary tumor (80%). Isolated local recurrent tumors can be effectively managed by radical mastectomy. In such cases survival for 5-years is between 50% and 84% [20, 23] . Recently, there is a growing interest in biological factors and their influence on clinical course of breast cancer. Voogd et al. have presented results of a controlled trial evaluating the influence of histological factors on increased risk of recurrence after breast conserving treatment. They found a significantly increased risk of recurrence in cases with extensive intraductal component (EIC) or with emboli in blood and lymphatic vessels surrounding the tumor [24] . Similar results were obtained by Veronesi who stated that there was a double increase in the risk of local recurrence in cases with extensive intraductal component (EIC) [21] . In our institution all the patients in whom we found EIC on pathologic examination underwent radical mastectomy. The role of the emboli in blood and lymphatic vessels in prognosis of the outcome was not evaluated in our study due to insufficient information in our data base. Another factor with a potential influence on prognosis is the degree of histological malignancy (G). The patients with low G value (1-2) had significantly better prognosis (72% of 5-year survival) than the patients with high G value (40% of 5-year survival) [22] . In our material, however, this factor had no prognostic value. According to some authors the young age of the patient (less than 40 years) can have unfavourable prognostic value. Presumably this can be caused by the presence of less mature forms of the cancer and its multifocal character [25, 26] . In our study the age of the patients did not influence the prognosis.
The size of the tumor in our study played an important role as a prognostic factor. The patients with T2 tumor had a 2 times higher death risk and even higher risk of loco-regional recurrence. Our data are similar to those published by Aristei et al. who analysed a group of 575 patients and found an increased risk of distant metastases in patients with T2 tumors [27] . One of most important prognostic factors with a direct influence on survival was the presence of metastatic lymph nodes. In our material we observed a 2 times higher risk of recurrence and death in patients with metastatic lymph nodes -N1-2 compared to the patients without metastases -N0. This data corresponds with data from other authors [4, 27, 28] . The ductal type of breast carcinoma also appeared to be an unfavourable prognostic factor and was probably caused by a high percentage of the special form of breast cancer which generally have a better prognosis. Better prognosis for patients treated after the year 2006 can be explained by an increased use of systemic treatment despite potentially better prognostic factors. Radiotherapy is an important element of the treatment irrespective of the kind of surgical procedure. Many randomized trials published during last 15 years proved that patients who received radiotherapy have a 2-5 times lower risk of local recurrence than patients who were treated by surgery only, although direct influence of radiotherapy on overall survival has not been unequivocally proven [29] [30] [31] [32] . However, meta-analysis of 17 randomized trials published in 2011 by the Early Breast Cancer Trialists Collaborative Group (EBCTCG) proved that reduction of local reoccurrences due to postoperative irradiation also resulted in improvement of overall survival [33] . In our material all patients received irradiation of the whole breast -only 20 patients did not receive radiotherapy of the site of the removed tumor because of their age or the size of the primary tumor being less than 5 mm (T1a).
Conclusions
1. Breast conserving treatment in patients with early invasive cancer is a safe and well tolerated procedure and enables achievement of a high percentage of overall and disease free survival (87% and 79% during 15-years follow-up, respectively). 2. Failures after breast conserving treatment are rare. Fifteen-years risk of local recurrence was 6.9% and of distant metastases -12.7%. 3. The treatment should be carefully considered in patients with unfavourable prognostic factors like size of the tumor being more than 2 cm (T2), metastatic lymph nodes (N1-2), ductal type of carcinoma and the treatment being performed before 2006.
